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© Output method for dot data and apparatus therefor. 



® A data output apparatus is equipped with a wire- 
less data receiving unit, for wireless data reception 
from an externa! equipment, and a cable data receiv- 
ing unit for data reception, through a~ cable, from the 
external equipment, and is capable of automatically 



selecting the data received by the cable data receiv- 
ing unit when a cable is connected thereto, thereby 
dispensing with the trouble of switching the receiving, 
units and connecting or disconnecting the cable. ^ 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an output 
method for dot data, enabling transmission and 
reception of data by cable or wireless, and an 
apparatus therefor. 

Related Background Art 

There has been developed a printer capable of 
data printing by receiving the printing data by a 
cable or by wireless from a host computer. In such 
printer, a wireless transmission/reception unit is 
constructed detachably from the main body of the 
printer, and is connected in front of a unit for 
transmission/reception by a cable. When said print- 
er receives the printing data from the host com- 
puter through the cable transmission/reception unit 
said wireless transmission/reception unit is de- 
tached from the main body, and the cable 
transmission/reception unit is directly connected to 
an interface cable from the host computer. 

Such prior technology has been associated 
with the following drawbacks: 

(1) At the switching from the cable transmission 
mode to the wireless transmission mode, the 
wireless transmission/reception unit has to be 
mounted on the main body, and in such moun- 
ted state, the cable transmission/reception by 
direct cable connection of the host computer 
and the cable transmission/reception unit is in- 
hibited: v 

(2) Also when- the— wireless 
transmission/reception unit is detached and the 
interface cable is not connected to the cable 
transmission/reception unit, the printing data 
cannot be received from the host computer. 
Consequently, when the wireless reception of 
the printing data cannot be conducted for exam- 
ple due to an unfavorable air condition, it has 
been necessary to detach the wireless 
transmission/reception unit from the main body 
and to connect the interface cable for cable 
transmission. Also when the wireless reception 
becomes possible due to a favorable air con- 
dition, it has been necessary to connect the 
wireless transmission/reception unit on the main 
body. 

SUMMARY OF THE INVENTION 

In consideration of the foregoing, an object of 
the present invention is to provide an output meth- 
od employing a transmission/reception unit capable 
of wireless transmission/reception and a 
transmission/reception unit capable of cable 



transmission/reception, and capable of automati- 
cally determining the reception unit to be used 
according to whether a cable is connected to the 
cable transmission/reception unit, and an output 

5 apparatus therefor. 

Another object of the present invention is to 
provide an output method capable of selecting ei- 
ther the wireless reception or the cable reception 
when the cable is connected, and an apparatus 

w therefor. 

Still another object of the present invention is 
to provide an output apparatus for receiving data 
from an external equipment, comprising wireless 
data reception means for wireless data reception 

15 from the external equipment, cable data reception 
means for cable data reception from the externa! 
equipment, and selection means for selecting the 
data received by said cable data reception means 
when a cable is connected to said cable data 

20 reception means. 

Still another object of the present invention is 
to provide an output method for receiving data from 
an external equipment, capable of selecting data 
received from a cable data reception unit for re- 

25 ceiving data from the external equipment through a 
cable, when a cable is connected to said cable 
data reception unit. 

Still another object of the present invention is 
to provide an output apparatus comprising wireless 

30 data reception means for wireless data reception 
from an externa! equipment, and cable data recep- 
tion means for cable data reception from the exter- 
nal equipment, and adapted to select the data 
received by said cable data reception means when 

35 a cable is connected thereto. mm ^ 

Still another object of the present invention is 
to provide an output apparatus capable of selecting 
either one of the wireless reception or the cable 
reception, when a cable is connected. 

40 Still another object of the present invention is 

to provide an output method, capable of automati- 
cally selecting a transmission/reception unit, ac- 
cording to the transmission/reception unit em- 
ployed in the previous data transmission, and an 

45 apparatus therefor. 

Still another object of the present invention is 
to provide an output apparatus capable of display- 
ing, for visual recognition by the user, the 
transmission/reception unit employed in the data 

so transmission, and a method therefor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. t is a partial block diagram of a printer 
55 control unit of a laser beam printer, constituting 
an embodiment of the present invention; 
Fig. 2 is a cross-sectional view of a laser beam 
printer constituting all embodiment of the 
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present invention; 

Fig. 3 is a block diagram of a cable 
transmission/reception unit of the laser beam 
printer of said embodiment; 

Fig. 4 is a view showing the circuit configuration < 
when a cable is connected to the cable 
transmission/reception unit of the laser beam 
printer of said embodiment; 
Fig. 5 is a view showing the circuit configuration 
when a cable is connected to the cable n 
transmission/reception unit of another embodi- 
ment of the present invention; 
Fig. 6 is a timing chart showing signal exchange 
between the laser beam printer of said embodi- 
ment and a host computer; and 7 £ 
Fig. 7 is a flow chart showing the control se- 
quence of a main control unit of the printer 
control unit of the laser beam printer constituting 
an embodiment of the present invention. 

20 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ~ ~ 

Now the present invention will be clarified in 
detail by preferred embodiments thereof shown in 25 
the attached drawings. 

Fig. 2 is a cross-sectional view showing the 
internal structure of an ordinary laser beam printer 
(LBP), in which character patterns and fixed form 
data can be registered from an unrepresented data 30 
source, such as a host computer. 

The LBP 100 can receive and memorize char- 
acter information (character codes), form informa- 
tion and macro instructions for example from an 
externally connected host computer^ generate char- 35 
acter patterns and form patterns according to these 
information, and form an image on a recording 
sheet. There are also provided an operation panel 
300 including switches, LED's etc. for operation, 
and a printer control unit 101 for controlling the 40 
entire printer 100 and analyzing the character in- 
formation etc. supplied from the host computer. 
Said printer control unit 101 principally converts the 
character information into a video signal of cor- 
responding character patterns, for supply to a laser 45 
driver 102. 

The laser driver on-off drives a semiconductor 
laser 103 according to the entered video signal. 
The laser beam is laterally deflected and scans an 
electrostatic drum 106, thereby forming an electro- so 
static latent image of character patterns, which is 
developed by a developing unit 107 provided ar- 
ound the drum 106, and is transferred onto a 
recording sheet. Said recording sheets, in cut form, 
are contained in a cassette loaded in the LBP 100, 55 
fed in succession by a feed roller 109 and trans- 
port rollers 110, 111 and supplied to the electro- 
static drum 106. 



Fig, 1 is a partial block diagram of a printer 
control unit 101 of the LBP 100 of the present 
embodiment. 

There are provided a cable 
transmission/reception unit 1 1 for receiving printing 
data from an unrepresented host computer or the 
like through an interface cable; a wireless 
transmission/reception unit 12 for wireless recep- 
tion of the printing data from said host computer or 
the like; input buffers 13, 14 for storing the printing 
data respectively entered from the cable 
transmission/reception unit 11 and the wireless 
transmission/reception unit 12; an input selector 15 
for selecting the cable reception data from the 
input buffer 13 or the wireless reception data from 
the input buffer 14 for supply to a page memory 
16, respectively when a signal 124 from an AND 
gate 22 is at the high-level state or at the low-level 
state; a page memory 16 for storing the printing 
data in the unit of a page; and a bit map memory 
17 for storing bit-developed image data, obtained 
from character codes stored in the page memory 
16 by referring to a character font memory 19. 

A control unit 18. for controlling the entire 
printer control unit 101. controls the processing of 
printing data including the aforementioned char- 
acter codes, form information and macro instruc- 
tions, and also control the printing process. A char- 
acter font memory 19 memorizes character pat- 
terns in bit map data format, corresponding to 
character codes. A scan buffer 20 is composed of 
two buffers 201, 202 constituting so-called double 
buffer, in which data from the bit map memory 17 
are stored in a buffer while the other releases data. 
A parallel-serial converter 21 converts^he parallel 
data, read from the scan buffer 20, into serial data, 
which are utilized for driving a semiconductor laser 
103. 

Fig. 3 is a detailed circuit diagram of the cable 
transmission/reception unit 11 in the LBP 100 of 
the present embodiment. 

In Fig. 3 there are provided input buffers 205, 
206; a latch circuit 208 for latching the printing 
buffer; an inverter circuit 209; and an output buffer 
207. Fig. 3 shows a state in which the cable 
transmission/reception unit 11 is not connected to 
the unrepresented host computer through the inter- 
face cable. 

In this state, the input of the inverter circuit 209 
is pulled up to a high level state by a pull-up 
resistor 210, whereby said inverter circuit 209 pro- 
vides a low-level output signal 130. Said signal 130 
is supplied to the aforementioned AND gate 22, 
whereby the signal 124 is shifted to the low-level 
state and the input selector 105 selects the wire- 
less reception data from the input buffer 14. Thus, 
when the printing data are transmitted by wireless 
transmission from the unrepresented host com- 
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puter, said data are supplied through the input 
buffer 14 and stored in the page memory 16. 

When the printing data of a page are stored in 
the page memory 16, the main control unit 18 
reads said printing data from the page memory 16, 
then obtains dot pattern data by referring to the 
character font memory 19 and develops the ob- 
tained data in the bit map memory 17. When the 
printing data of a page are developed in the bit 
map memory 17, the main control unit 18 sends a 
printing start signal 121 to a printing mechanism 
shown in Fig. 2. Said printing mechanism is of so- 
called raster scanning type, such as a laser beam 
printer, and releases a horizontal synchronization 
(BD) signal 122 and a vertical synchronization sig- 
nal 123 when the printing operation is enabled. The 
main control unit 18 controls the data write-in and 
read-out in and from the scan buffer 21 in synchro- 
nization with said signals 122, 123. Said scan buff- 
er 21 is composed of buffers 201 , 202 of a respec- 
tive capacity corresponding to dot patterns of a 
scanning line, functioning so-called double buffers 
in which printing data are read from one of the 
buffers and are sent to the printing mechanism 
while the printing data of a next line are written into 
the other buffer. The printing dot data, read from 
said scan buffer 21 are converted, by the parallel- 
serial converter 21, into serial data and supplied to 
the printing mechanism. 

Fig. 4 shows a state in which the cable 
transmission/reception unit 11 is connected to the 
interface cable of the host computer, wherein same 
components and signals as those in Fig. 3 are 
represented by same numbers. 

In Fig. 4 there are shown an output interface 
501 of the host computer, with output buffers 502, 
503 and an input buffer 504, and an interface cable 
505. As will be apparent from Fig. 4, when the 
interface cable 505 is connected, a signal line 224 
is shortcircuited with a ground line GND in the 
cable 505, whereby the output signal 130 of the 
inverter 209 assumes a high-level state. Therefore, 
at the data input, when the main control unit 18 
shifts the signal line 129 to the high-level state, the 
AND gate 22 releases a high-level output and the 
input selector 15 selects the data from the input 
buffer 13 for supply to the page memory 16. Thus, 
when the interface cable with the host computer is 
connected to the cable transmission/reception unit 
11, the printing data received through said unit 1 1 
are automatically selected and printed. 

Fig. 5 is a block diagram showing a modifica- 
tion of this embodiment, wherein same compo- 
nents as those in Fig. 4 are represented by same 
numbers and will not be explained further. In this 
case, instead of short-circuiting to the ground line 
GND in the interface cable 505, there is utilized 
one of the ground lines in said cable 505. Such 



method is possible because the interface cable 
usually contains plural ground lines. This method 
provides an advantage that the cable 505 need not 
be a special cable as shown in Fig. 4. Also the 
5 cable/wireless reception may be switched, when 
the interface cable is connected, in such a manner 
that the reception mode is switched to the cable 
mode when the wireless received data contain an 
error. 

10 Fig. 6 is a timing chart showing the timing of 

reception of printing data in the LBP 100 of the 

present embodiment. 

The printing data 222 are sent from the host 

computer, in synchronization with a strobe signal 
75 221 . Said printing data 222 are latched by the latch 

circuit 208 of the cable transmission/reception unit 

11 at the upshift edge of said strobe signal 221, 
and are subsequently supplied as printing data 126 
to the input buffer 13. Upon completion of the 

20 storage of the entered printing data 126, said input 
buffer 13 sends back a pulse signal 125 to the 
cable transmission/reception unit 11. Said pulse 
signal 125 is forwarded as a ready signal 223 from 
said cable transmission/reception unit 11 to the 

25 host computer, which, in response, identifies that 
the next data transfer is enabled and sends the 
next data to the cable transmission/reception unit 
11. 

If the input buffer 13 is incapable of storing the 
30 data transferred from the cable 
transmission/reception unit 11 for example because 
the input buffer 13 is full, the pulse signal 125 is 
not returned to the cable transmission/reception 
unit 11. Thus the ready signal 223 is not sent from 
35 the cable transmission/reception unit 11 tp fc the host^. . 
computer, which therefore enters a stand-by state 
for releasing the next data. 

When the wireless transmission/reception unit 

12 is selected for example by an instruction from 
40 the operation panel 300, the main control unit 18 

shifts the signal 129 to the low level state, whereby 
the output of the AND gate 22 is shifted to the low 
level and the input selector 15 selects the output of 
the input buffer 14 for supply to the page memory 
45 16. 

Also when the operation panel 300 instructs an 
automatic selection mode, the main control unit 18 
selects either of the input buffers 13, 14 that has at 
first stored the printing data of a page, based on 

so signals 130, 131 from said input buffers 13, 14. 

Fig. 7 is a flow chart showing the above-ex- 
plained control sequence of the main control unit 
18, and a corresponding control program is stored 
in a program memory of the main control unit. 

55 At first a step S1 discriminates whether the 

wireless reception is selected by the operation 
panel 300, and; in case of the wireless reception, 
the sequence proceeds to a step S5 for releasing a 
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low-level signal on the signal line 129. On the other 
hand, in case the wireless reception is not se- 
lected, the sequence proceeds to a step S2 for 
discriminating whether the automatic selection 
mode has been selected. In case of the automatic 5 
selection mode, the sequence proceeds to a step 
S3 which selects either of the input buffers 13, 14, 
that has at first received and stored the printing 
data of a page. If a next step S4 identifies that the 
wireless received data in the input buffer 14 has 10 
reached one-page amount at first, the sequence 
proceeds to the step S5 to release a low-level 
signal on the signal line 129 for selecting the 
wireless received data, whereby the input selector 
15 selects the data of the input buffer 1 4. 75 

On the other hand, if the step S4 identifies that 
the wireless reception is not selected or if the cable 
reception is selected, the sequence proceeds to a 
step S6 for releasing a high-level signal to the 
signal line 129. Thus, when the interface cable 505 20 
is connected to the cable transmission/reception 
unit 11, a high-level signal is released to the signal 
line 130, whereby the input selector 15 selects the 
data of the input buffer 13 for storage in the page 
memory 16. 25 

A next step S7 discriminates whether the page 
memory 16 has become full with the printing data 
of a page, and, when it has been full, a next step 
S8 develops said printing data into bit map data by 
referring to the character font memory 19, and 30 
stores thus developed data in the bit map memory 
117. A next step S9 sends a print start signal 121 
to the printing mechanism, and awaits the entry of 
a horizontal synchronization signal 122 therefrom. 
In response to the entry of said horizontal synchro- 35 
nization signal 123, a step S10 sends bit data of a 
line to the scan buffer 20 in synchronization with 
said signal. Then a step S11 discriminates whether 
the printing of a page has been completed, and, if 
not, the sequence returns to the step S9 for repeat- 40 
ing the above-explained procedure. Said step S10 
effects control in such a manner as to store the 
data of a next line in the buffer 202 while data are 
released from the buffer 201 as mentioned before, 
and to switch the data releasing buffer at every 45 
entry of the horizontal synchronization signal 122. 

The present embodiment has been explained 
by a configuration employing a laser beam printer, 
but the present invention is not limited to such 
configuration and is applicable to any equipment 50 
that can effect wireless or cable exchange of data 
with an external equipment, such as a printer of 
other types, a display apparatus, a memory ap- 
paratus or a communication apparatus. 

Also the present invention may be applied to a 55 
system consisting or plural equipment or to an 
apparatus consisting of a single equipment. Fur- 
thermore, the present invention is naturally ap- 



plicable to a case in which the present invention is 
achieved by providing a system or an apparatus 
with a program attaining the present invention. 

As explained in the foregoing, the present in- 
vention provides an advantage of instructing the 
data transmission/reception by wireless or cable in 
a simple manner. 

Also the present invention can reduce the trou- 
ble of interface switching, since the cable data 
reception is automatically selected when the inter- 
face cable is connected. 

Also the main control unit 18 may execute a 
control program, stored therein, for control the dis- 
play in order to display, by characters for symbols 
on the operation panel 300, whether the cable 
transmission/reception unit or the wireless 
transmission/reception unit is currently selected. 

As explained in the foregoing, the present in- 
vention allows to use a wireless 
transmission/reception unit and a cable 
transmission/reception unit, and to automatically 
determine the unit to be used for data reception, 
according to whether the cable is connected to the 
cable reception unit. 

Also according to another aspect of the present 
invention, the cable or wireless reception may be 
arbitrarily selected when the cable is connected. 

A data output apparatus is equipped with a 
wireless data receiving unit, for wireless data re- 
ception from an external equipment, and a cable 
data receiving unit for data reception, through a 
cable, from the external equipment, and is capable 
of automatically selecting the data received by the 
cable data receiving unit then a cable is connected 
thereto, thereby dispensing with tho^trouble^of 
switching the receiving units and connecting or 
disconnecting the cable. 

Claims 

1. An output apparatus comprising: 

wireless data reception means for wireless 
reception of data from an external equipment; 

cable data reception means for data recep- 
tion through a cable from the external equip- 
ment; and 

selection means for selecting the data re- 
ceived by said cable data reception means 
when a cable is connected thereto. 

2. An output apparatus comprising: 

wireless data reception means for wireless 
reception of data from an external equipment; 

cable data reception means for data recep- 
tion through a cable from the external equip- 
ment; 

selection means for selecting data re- 
ceived by either of said wireless data reception 
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means and said cable data reception means; 
and 

instruction means for instruction said se- 
lection means to forcedly select the data re- 
ceived by said wireless data reception means. 5 

3. An output apparatus comprising: 

wireless data reception means for wireless 
reception of data from an external equipment; 

cable data reception means for data recep- w 
tion through a cable from the external equip- 
ment; and 

selection means for selecting the data re- 
ceived by either of said wireless data reception 
means and said cable data reception means, 15 
according to which means was employed in 
the previous reception. 

4. An output method which comprises, when a 
cable is connected to a cable data reception 20 
unit for receiving data from an external equip- 
ment through said cable, selecting the data 
received by said cable data reception unit, 
instead of a wireless data reception unit. 

25 

5. An output method which comprises utilizing 
wireless data reception means for wireless re- 
ception of data from an external equipment 
and cable data reception means for data re- 
ception from the external equipment through a 30 
cable, and forcedly enabling selection of the 
data received by said wireless data reception 
means. 

6. An apparatus according to claim. 1 , further 35 
comprising output means for generating and 
outputting a dot pattern based on the received 
data. 

7. An apparatus according to claim 2, further 40 
comprising output means for generating and 
outputting a dot pattern based on the received 
data. 

8. An apparatus according to claim 3, further 45 
comprising output means for generating and 
outputting a dot pattern based on the received 
data. 

9. A method according to claim 4, further com- 50 
prising the step of generating and outputting a 

dot pattern based on the received data. 

10. A method according to claim 5, further com- 
prising the step of generating and outputting a 55 
dot pattern based on the received data. 
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<§) A data output apparatus is equipped with a wire- 
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external equipment, and is capable of automatically 
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